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Cities often constitute relevant environments for interactive learning and innovation potentially 
capable of tackling sustainability problems. In this paper we ask if the concept of systems of 
innovation can increase our understanding of city dynamics and help promoting the sustainable 
development of cities. Through a combination of the innovation system approach and the 
perspective of creative cities, we argue that a slightly modified concept – sustainable city systems of 
innovation – may be helpful in this context. To underline this, we discuss certain ‘city-traits’ of 
sustainability and conclude that the new concept may be of special use for urban quality 
development and management. 
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 1. Introduction  
Cities play a vital role in the social and economic development of countries. 
Dynamically efficient and productive cities are essential for national economic growth 
and strong urban economies are essential for generating the resources needed for 
public and private investments in infrastructure, education and health, improved living 
conditions, and poverty alleviation. However, especially, urban social and 
environmental problems related to city growth are serious threats to the full realisation 
of the socio-economic contribution, which cities can make. Since more than half of 
the world population lives in urban areas and an increasing part of them in cities, the 
problem of sustainable development is accentuated in the process of city growth. The 
question if sustainable development is possible will to a very large extent be answered 
in cities.  
 
Is the idea of sustainable cities and city growth an oxymoron? The gravity of the 
socio-economic problems in some mega cities may seem to imply this. On the other 
hand the creativity and problem solving capabilities in some cities are impressive. 
Indeed, cities have often been described as the cradles of creativity and as innovative 
milieus.
1  It is clear that if there is a road to sustainable city development it goes 
through administrative, organisational, institutional and technical innovation. To stop 
the growth of cities is not an option.  
 
In this paper we ask if the concept of systems of innovation can increase our 
understanding of city dynamics and help promoting the sustainable development of 
cities. We argue that a slightly modified concept – sustainable city systems of 
innovation – may be helpful in this context. In our view cities often constitute relevant 
environments for interactive learning and innovation potentially capable of tackling 
sustainability problems.  
 
We approach the idea of the city as an innovation system from two different 
perspectives. On the one hand, in addition to sectoral and technological systems of 
innovation there is an extant literature about territorially delimited (local, regional, 
national and supranational) innovation systems. Neither of these has specifically 
                                                 
1 See especially Hall (1998) 
  1focused on cities and their innovation characteristics. On the other hand there is also a 
literature about cities and their dynamics and creative characteristics, which has not 
utilised the possibilities of innovation system theory.  
 
So why not combine elements from these two literatures? It may shred some new light 
on both city dynamics and innovation systems. Furthermore, the notion of sustainable 
cities and “urban quality” (planning and development) may benefit from a system of 
innovation perspective.  
 
In the first part of this paper we present an innovation system perspective and discuss 
it from a geographical point of view. We then continue with the creative city 
perspective rounded of by a discussion about the creative class. A combination of the 
two perspectives then follows, before we discuss sustainable development and 
introduce our conceptual understanding of “Sustainable City Systems of Innovation”. 
Finally, we present conclusions and perspectives. 
 
2. The innovation system perspective. 
The expression “system of innovation” was introduced about 25 years ago to 
underline the interdependence and interaction between technical and institutional 
change in the process of development. The character and outcomes of these 
interactions determine how and to what extent for example social and environmental 
problems can be solved. Innovations, broadly conceived, represent the hope for 
sustainable development and innovations can only be understood in a systemic 
framework.  
 
Within a broad conceptualisation of innovation systems there are at least three 
important propositions. First, specialisation in terms of production, trade and 
knowledge matters.  This is a common characteristic of all the different notions of 
territorially based innovation systems. The focus is here upon the co-evolution 
between what countries do and what people and firms in these countries know how to 
do well. This implies that both the production structure and the knowledge structure 
will change only slowly, and that such change involves learning as well as structural 
change. 
 
  2Second, some of the elements of knowledge are localised and not easily moved from 
one place to another. In a  ‘neoclassical world’, where knowledge equals information 
and where society is populated with perfectly rational agents with unlimited access to 
information, spatially based innovation systems would not be a meaningful concept. 
A central assumption behind the innovation system perspective is that knowledge is 
something more than information and that it includes tacit elements (Polanyi 1966). 
Important elements of knowledge are embodied in the minds and bodies of agents, in 
routines of firms and, not least, in relationships between people and organisations 
(Dosi 1999). This makes knowledge spatially sticky
2. 
 
Third, relationships and interactions matter. The relationships may be seen as carriers 
of knowledge, and interaction as processes, where new knowledge is produced and 
learned. This assumption reflects the fact that neither firms and knowledge institutions 
nor people innovate alone. It can be argued that the most basic characteristic of the 
innovation system approach is that it is “interactionist”.  
 
Characteristics of interaction and relationships may be called ‘institutions’ referring to 
its sociological meaning – institutions are seen as informal and formal norms and 
rules regulating how people interact (Johnson, 1992; Edquist and Johnson, 1997; 
Scott, 2001). Often institutions are regarded as outgrowths from routine behaviour.  
Routines are in this context seen as more or less standardised procedures, which 
economic agents, organisations and government agencies adhere to when they act and 
when they interact with each other (Dosi 1999). The institutional approach recognises 




Summing the three basic propositions up you can say that a firm’s innovative 
capability is affected by what it produces (its sector), by where it produces (its 
localisation), by how it produces and with whom it interacts (its institutional 
                                                 
2 von Hippel (1994:429) coined information as being sticky if it was “costly to acquire, transfer and use 
in a new location”. 
3 Concepts such as institutions and routines are useful in a theoretical context but they are difficult to 
handle in empirical and historical studies. It is easier to track the history of for example R&D-
departments, universities and professional training of engineers than it is to capture changes in how 
people interact and communicate. But in spite of this difficulty an understanding of innovation 
processes is not possible without at least some grasping of how institutions shape interactive learning.  
  3environment). This is also the case for other actors than firms, private as well as 
public or mixed. 
 
It was suggested above that the perhaps most basic aspect of the innovation system 
approach is that it is “interactionist”. This also makes it “systemic”. When trying to 
characterise a system of innovation one crucial thing, thus, is to characterise the 
interactions within it. This can obviously be done in many ways, but it is clear that the 
amount of interaction, the intensity of interaction and the quality of interaction all 
affect the outcomes of interaction in terms of innovation.  The “quality of interaction” 
is a somewhat vague term, which draws attention to the fact that not all interactions 
are equally useful from a learning and innovation point of view. The crucial point is 
that interactions between people and organisations must have the potential to combine 
different kinds of knowledge, insights and competences in new ways in order to 
support innovation. It is, of course, also quite possible to go on interacting in the same 
way year after year without anything new happening at all (Barantes, 2002). 
 
Taking such an interactionist/systemic departure leads to the question of which factors 
lie behind and shape the characteristics of interaction in an innovation system? Which 
factors shape the amount, intensity and quality of interactions? We have already 
mentioned institutions and production structures (or specialisation patterns) and in 
addition at least the following groups of factors can be mentioned: 
 
Infrastructures, especially knowledge infrastructures like schools, universities, 
technical institutes, libraries and ICT systems are obviously important for how people, 
firms and other organisations interact, learn and innovate. 
 
Public policies are another group of factors, which affects the conditions for learning 
and innovation. This is the case for both the ones directly aiming at innovation 
(“innovation policy”) and those, while aiming at other things, indirectly affect 
innovation (employment policy, labour market policy, social policy, etc). 
 
Demand characteristics (or consumption patterns) are also important. What customers 
(firms or people/end-users) want to buy, how they articulate their demand and how 
they communicate with the producers of the goods and services they demand affect 
  4the amount, intensity and quality of interaction and, thus, the performance of the 
innovation system. 
 
A stylistic model of an innovation system, where the factors described above are 
given a space to interact, is presented in figure 1. The model presents a theory-
practice dualism in which the horizontal arrows indicate interactions between the 
system of innovation in focus and other, external, systems of innovation. The 
performance of a particular system of innovation is, thus, affected not only by the 










Figure  1 Innovation System with interaction between theory and practice (vertical) and 
between ‘systems’ (horizontal arrows) (adapted from Hansen & Lehmann, 2006). 
 
3. Geographical delimitations 
The conceptual considerations above imply that when searching for suitable     
territorial/spatial bases of innovation systems, we should look for a number of specific 
things. First of all, we should look for an area, which has some common formal as 
well as informal institutional characteristics determining the amount, intensity and 
quality of interaction. We should also look for an area with a certain degree of 
production, trade specialisation and accumulated competence, i.e. an area where 
people and firms over time have become good at doing certain things and acquired a 
  5production and competence profile of some sort. Accumulated competence 
contributes to certain interaction characteristics for the area in question. 
 
Furthermore, we should look for an area with a common knowledge infrastructure and 
with some kind of established public policy routine; we should look for an established 
polity, including policies affecting learning and innovation directly and indirectly. 
Finally, we should look for an area, which over time also has acquired specific 
demand characteristics that to some extent match its specialisation pattern and enable 
different kinds of innovation supporting user/producer interactions. 
 
A spatial delimitation with all these characteristics is not easy to find.  Small and 
reasonably culturally homogenous nation states seem to be obvious candidates and 
this may be why researchers from such countries have been keen users of the notion 
of “national systems of innovation” (Lundvall, 1985; Freeman, 1987; Lundvall et al., 
2002). 
 
Some types of regions (both within national borders and crossing national borders) 
also have some or most of the characteristics identified above; hence, the lively 
research about “regional systems of innovation” (Cooke, 1992; Asheim & Gertler, 
2005) 
 
A local community or a group of such communities may also constitute an interaction 
area in the way hinted at above, and the “local system of innovation” is now 




Thus, nation-states, regions and local communities are all possible, and sometimes 
good, spatial limitations in the innovation system approach (and may all be 
stylistically described as per figure 1 above). The most obvious one, however, is 
probably the “city state”. Athens and Rome of the Antiquity, Florence and Venice 
during the Renaissance, Singapore - and to some extent Hong Kong - in present times, 
                                                 
4 It almost goes without saying that these different spatial delimitations of innovation systems do not 
rule each other out. They are complementary, and the specific research question settles which one to 
use. 
  6are all examples of innovative areas, which combine(d) most of the characteristics 
mentioned above. 
 
During their ‘golden periods’ of creativity these city-states were successful, 
interaction-rich areas with common cultural traits and established competences, and 
with institutional frameworks that allowed competences of different kinds to be 
combined and recombined. Not least important were the acceptance or even 
stimulation of transactions and interactions with the external world. These places had 
intense connections with other regions and countries. Furthermore, during their 
periods with expanding economies (economic growth), increasing and diversifying 
demand stimulated learning and innovation. Finally, and crucially important, they had 
strong political powers, which allowed decisions about infrastructures, institutions, 
education, health, conflict resolution between different groups of citizens, etc. to be 
taken and implemented for the city state as a whole and with its common interest in 
mind. They had an internal cohesion at the same time, as they were intensely 
interactive both internally and externally. 
 
Even if the city-state seems to be the ideal territorial base for a system of innovation, 
it is mandatory to observe that being a city-state does not, of course, guarantee 
creativity and innovativeness. Not all of them have or have had well-performing 
innovation systems and for the successful ones, exceptional creativity and 
innovativeness have been limited to relatively short periods of time. 
 
If the city-state is close to an ideal territorial system of innovation, what about a city? 
Can it be an innovation system? Clearly, it is not an ideal area since it lacks the strong 
political power centre, which can form policies exclusively for its own interests, i.e.  a 
potential policy rivalry between the city government and the national and/or the 
regional government.  It may also lack an established common culture, i.e. a sense of 
belonging together making it necessary or natural also to act together.   
 
However, we have seen that there, in fact, are no perfect or ideal territorial systems of 
innovation and that many cities seem to combine most, if not all of the specific 
characteristics of a potentially well performing one. It is a good guess, therefore, that 
  7in many cases and for certain periods of time, cities may constitute spatial bases for 
quite efficient innovation systems. 
 
To some extent, of course, any city could be regarded as a system of innovation, in 
the same sense as any nation or any local community. Some innovation activities must 
occur even in rather ‘backward’ countries and communities. Otherwise, they would 
not survive. In addition to this, however, we have reason to expect many cities to be 
potentially well-performing systems of innovation.  We now turn to approach the idea 
of the city as an innovation system from the perspective of creative cities. 
 
4. The creative city perspective. 
It has often been recognised that creativity
5 and innovativeness is an urban 
phenomenon. Almost all economically important institutional and technological 
changes have been initiated and developed in city-like areas. In her influential book 
“The Economy of Cities” Jane Jacobs (1969) argues that even agriculture was 
developed in cities. Only in densely populated areas, in which people from many 
different places and with many different competences and trades met to interact and 
transact bringing with them different seeds and animals for food and trade, there were 
possibilities for the new combinations, which led to the transition from hunting and 
gathering to settled agriculture, i.e. to the Neolithic revolution. 
 
In his famous book “Cities in Civilization”, Peter Hall (1998) argues that cities are 
cradles of creativity and that this seem so be true for very different kinds of creativity, 
for example artistic/cultural, technological, and organisational creativity as well as the 
intersections between them as for example when artistic and technological creativities 
are combined in the fields of movies, recorded music, TV and multimedia. It seems 
like, the things that shape cultural and artistic creativity are to a large extent the same 
as the ones, which shape technological innovativeness. 
 
A crucial observation is that the ‘golden ages of creativity’, which certain cities have 
had, have been both short (50 years at the most but usually much less) and seldom. 
Still, they have been decisive for the long run development of civilisation. Throughout 
                                                 
5 The term ‘creativity’ here refers to the ability to combine knowledge and competences in ways, which 
lead to something new, for example new technologies, organisations and institutions. 
  8history, some cities in some periods have acted as ‘booster engines’ of creativity in 
the sense that new technologies, organisations and institutions were created to solve 
fundamental socio-economic and administrative-political problems.  
 
Cities are not only diverse and interaction-rich, they are also problem-rich.   
Congregations of many people are intrinsically complex and messy, and to establish 
and develop a basic urban order, people in the cities have had to be creative. The 
necessary urban order is not only of an infra-structural kind in terms of streets, 
sewage, energy, transport and so on. There is also a need for a moral and social order 
in terms of routines, norms, rules and regulations. It is clear that development and 
maintenance of an urban order require collective action and administrative and 
institutional as well as technological innovativeness.  By shaping problem solving 
environments in this broad sense, cities have been crucial engines of change for 
themselves and for their countries, as well as for the long run development of 
civilisation as such. Long run development is not a continuous and steady process. It 
is an “uneven and combined” (Mandel, 1978) process, in which short outburst of 
creativity in a small number of cities has played a crucial role.  
 
By underlining the very limited duration of the creative periods in which some cities 
play important roles in the long term socio-economic development of nations and of 
the world, Hall is able to describe a number of concrete historical examples. Very 
different historical periods are represented, and the city is discussed as a generator of 
different kinds of creativity, like cultural, artistic, technological and administrative 
creativity. In spite of the big differences between the examples of creative cities, there 
seem to be a number of common traits and similarities as well. 
 
Communication, transaction and interaction are key phenomena in city dynamics, but 
it would be a serious mistake to think that these processes are necessarily harmonious 
and balanced.  On the contrary, expressions like structural instability, mismatch, lack 
of equilibrium and asynchrony indicate that creative periods and city areas are not 
characterised by balance, harmony and normality. Things have usually not gone 
according to plans and the situation has not been one of ‘business as usual’. 
Turbulence rather than comfort is the cradle of creativity. Even if economic expansion 
has often been a part of or followed from the creative outbursts it has not been in the 
  9form of balanced incremental growth but rather in the form of what Schumpeter 
(1942) called creative destruction, i.e. more fundamental discontinuous change 
including the emergence of qualitative novelty. 
 
Creative periods of city development are according to Hall often also characterised by 
demonstrated problems calling for solutions combined with openness for change.  But 
openness for change does not mean that problems are easily solved and that the 
solutions are free from conflict. The situation seems rather to be one of conflicts and 
contradictions and of changing distribution of income, wealth and power. 
 
Furthermore, cities’ golden periods are not only atypical periods, but often also 
periods of transition. They are periods of in-between, when the system is moving 
from one ‘region of time’ - or period - to another. They are periods, in which some 
activities expand and others decline faster than normal, and where perspectives and 
outlooks change. Transition in this context means moving forward into something 
new and unknown. Often these periods of transitions are culminations of long 
gestation periods in which contradictions and tensions have slowly built up. 
 
Clearly, Hall sees creative activities as sudden and seldom acts of combination. He 
sees bunches of new combinations interacting with each other in city environments as 
quite extraordinary and seldom but also very important events. This gives the creative 
periods of cities (their golden ages) a crucial role in the long-term development. They 
come onto the scene at specific points of time and change the pace and direction of 
history.  
 
In the picture drawn by Hall, creativity is dramatic and rare. It is similar to the ideas 
of punctuated equilibrium in biological evolution, and to creative destruction and new 
techno-economic paradigms in economic evolution. But this is not the whole picture.  
According to the innovation system approach, there is also a kind of every-day 
creativity, the small creativity existing in the shadow of the greater creativity. In the 
dynamics of city development there is also incremental innovation complementing 
radical innovation. Cities do not sleep between their golden periods of creativity. The 
city environment constantly provides new problems and – thankfully – new 
  10opportunities to solve them. Growing cities constantly offer environments of diversity 
and interaction, which support everyday creativity and innovation.  
 
This means that cities not only help shaping long run development, but that they are 
also important for the economic growth and the quality of life of most countries in all 
periods of time. Countries without cities are likely to have stagnant economies. In the 
long run, city development is shaped both by the forces of incremental and radical 
creation and innovation.  
 
5. Cities and the creative class. 
Recently, the importance for the growth and development of firms and cities of a 
specifically creative part of the labour force has been emphasised (Florida, 2002). The 
creative class is defined as those people, whose primary job function is to innovate. 
They identify problems, figure out new solutions or combine existing knowledge in 
new ways. This class is defined rather broadly and include people engaged in science 
and technology, innovation, management, education, culture and artistic activities. 
This means that the creative class (which is really not a class in the classic sense since 
it does not have common interests or acts collectively) may constitute a significant 
part of the working people in developed countries. Florida estimates its share of the 
American labour force to over 30%. In Denmark it is over 40% and its share of the 
city population is considerably bigger (Andersen & Lorenzen, 2005).  
 
One interesting thing with the creative class is that it according to Florida is attracted 
to and congregate in places with certain qualities, for example places characterised by 
openness, diversity, high incomes, and good provision of public and cultural services. 
Localities, which have the ability to attract the creative people, i.e. usually cities of a 
certain size, also have a better chance of increasing their dynamic efficiency. The 
creative class brings technical change and economic growth to its cities, especially in 
high tech sectors. For these reasons, city planners and managers may become focused 
on creating interesting and diversified environments, which are attractive to this 
(perceived) important group of people.  
 
However, this may turn out not to be as beneficial to national or regional 
innovativeness and income growth as expected. It is not totally clear how the size of 
  11the creative class is determined in this framework but it seems that if one city is 
successful in attracting creative people, it may be at the cost of other cities. 
Furthermore, it is not certain that the qualities of a city, which makes it attractive to 
creative people, are the same as those that strengthens its creativity and 
innovativeness. To the extent that the innovativeness of a city resides in its innovative 
system it has a certain stickiness. And city dynamics will not be as mobile in space as 
the creative class. People, who are creative in one environment, may not necessarily 
be creative in another one.  How much a person can contribute to for example 
innovation and sustainable development in a city depends not only on his or her 
genes, education and experiences. It also depends on how he or she interacts with 
other people, groups and organisations. Furthermore, to some, or a perhaps 
considerable extent, a creative environment will create the jobs and activities, which 
form the creative class, not the other way around. In the perspectives of this paper, the 
creative class is more the result of well functioning innovation systems in cities than 
spontaneous or deliberate builders of such systems. 
 
6. Combining the perspectives 
The importance of both radical and incremental changes, their foundation in different 
kinds of activities and the dependences between them are important elements of the 
broader systems of innovation approach. This indicates that a combination of the 
perspectives of systems of innovation and cities as creative environments may be 
useful. 
 
As we have noted, there are important overlaps between the discussion of creative 
cities and of territorially based systems of innovation. The discussion of cities as 
creative environments emphasise creative acts as problem solving in situations of 
structural instability and tension fed by communication and interaction between 
people and groups of people with different knowledge and competences. It analyses 
how and when cities have been able to provide such situations and environments. It 
underlines the uniqueness and exclusiveness of these situations. Accordingly, 
creativity, at least of the ‘golden age’ kind, come as short-lived, seldom, and sudden 
outbursts in the process of history, creating new paths upon which development will 
move. 
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problem solving part of this picture. However, it also incorporates innovation as 
founded in every-day, routine economic activities, i.e. in the activities of normal 
procurement, production and marketing. Routine interaction is seen as a source of 
primarily incremental innovation, which is turned into a normal and necessary 
activity. This perspective is a necessary part of an understanding of both the city as an 
environment for innovation and, more generally, the role of cities in economic 
development. 
 
At the same time, there is no doubt that Hall’s empirically rich and theoretically 
insightful analysis of cities as creative environments provides a good understanding of 
the preconditions for and mechanisms of radical socio-economic innovation and 
change.  The discussion of the birth and death of creative city environments makes the 
concept of spatial systems of innovation come to life and prepares for a more critical 
understanding of the possibilities for planning and management of innovation. 
 
The strong emphasis on the independent creativity of a specific type of people (the 
creative class) does, however, in our opinion not contribute very much to a useful 
combination of perspectives. As mentioned above, in our view the creative class is 
more the result of dynamic and effective innovation systems than the originator of 
innovative milieus. Never the less, the discussion of what makes a city attractive to 
people with learning and innovation capabilities may be useful to urban quality 
planners. Furthermore, the growth of the creative class contributes to the size and 
diversity of the knowledge pool and thus helps to sustain processes of innovation-
driven development. 
 
On this background we suggest that the notion of “city systems of innovation” (or the 
city as an innovation system) may be formed as a complement to the already existing 
concepts of territorially based systems of innovation. It may help city planners to 
better understand the processes of innovation, which both cities and countries depend 
on for their survival and development. It will not make it easy or even possible to plan 
and build creative environments in cities, but it may increase realism and help 
avoiding mistakes in “urban quality development and management”. It may also help 
  13national policy makers to better understand the roles, which different kinds of 
‘territories’ play in the process of innovation. 
 
Finally, there is not much in the analysis of creative city environments in different 
historic periods that would lead one to believe that the creative role of cities is coming 
to end in present times because of “the death of distance” (Hall, 1998) and the birth of 
cyberspace communities and other phenomena, which are sometimes supposed to 
follow the development of information and communication technologies. This will 
affect and change the character of cities, of course, but these will still constitute 
creative environments, which may be understood and analysed within a system of 
innovation approach. If this is true, innovative firms, organisations and people will 
continue to agglomerate and cluster to specific places, to cities, also in a period as the 
present in which the key labour force is increasingly mobile, transport costs are 
decreasing and information is increasingly fluent and thus less sticky. This makes it of 
particular importance to focus on the sustainability of cities and their role in 
sustainable innovation systems. 
 
7. Sustainable Development and City Systems of Innovation 
A still useful point of departure when discussing sustainable development is the 1987 
Brundtland Report. According to that, sustainable development (SD or sustainability) 
is the process of developing (land, cities, businesses, communities, etc) that “meets 
the needs of the present without compromising the ability of future generations to 
meet their own needs” (WCED, 1987: 43). A global SD strategy may then have the 
objective of enabling all people throughout the world to satisfy their basic needs and 
enjoy a better quality of life, without compromising the quality of life of future 
generations, or in other words: “… to provide to everybody, everywhere and at any 
time, the opportunity to lead a dignified life in his or her respective society.” 
(Spangenberg, 2005:89) 
In 1992, the text of Agenda 21 was revealed at the UNCED Earth Summit it Rio de 
Janeiro and the normative concept of sustainable development subsequently adopted 
by 179 countries. Implementation of Agenda 21 was meant to involve action at 
international, national, regional and local levels, and in the original text, sustainability 
was covered in four overall sections: 
 
  14Section I: Social and Economic Dimensions, including 
combating poverty, changing consumption patterns, population and 
demographic dynamics, promoting health, promoting sustainable settlement 
patterns and integrating environment and development into decision-making. 
 
Section II: Conservation and Management of Resources for Development, including 
atmospheric protection, combating deforestation, protecting fragile 
environments, conservation of biological diversity (biodiversity), and control 
of pollution. 
 
Section III: Strengthening the Role of Major Groups, including 
the roles of children and youth, women, NGOs, local authorities, business and 
workers. 
 
Section IV: Means of Implementation, including 
science, technology transfer, education, international institutions and 
mechanisms and financial mechanisms. 
 
Several United Nations texts, most recently the 2005 World Summit Outcome 
Document, refer to the “interdependent and mutually reinforcing pillars” (UN, 2005: 
12) of sustainable development as economic development, social development, and 
environmental protection. 
 
It almost goes without saying that sustainable development is a contested concept. For 
some, the issue is deemed to be closely tied to economic growth and the need to find 
ways to expand the economy in the long term, however, without spending natural 
capital for current growth at the cost of long term growth. For others, the notion of 
growth itself is problematic, as the resources of the Earth are finite. These two 
extremes may be coined “techno-centrism” and “eco-centrism” (Wild, 2000) A less 
extreme and more influential techno-centric position is the concept of “ecological 
modernisation”, which in the developed world may have become the dominant model 
of SD (ibid.). However, both techno- and eco-centrism tend to focus on the dichotomy 
between environment and economy, which are only two of the (at least) three pillars 
of sustainability. The third pillar, social development, is often either forgotten, well-
  15hidden, or lives a life of its own. Successful implementation of SD does, however, not 
only mean to make choices between existing objectives. Rather it involves pursuing 
new forms of development to achieve and support them all. Separating the three 
domains of sustainability may impose barriers to actions that might support SD. Some 
scholars (e.g. Spangenberg & Bonniot, 1998; Spangenberg, 2002) argue that this then 
requires a fourth pillar of SD, namely institutional development. A space for action 
and interaction, rather than a two-dimensional area, is then provided, and allows 
approaching any of the dimensions without loosing the links to the other dimensions. 
Furthermore, the prism model points out the impossibility of the four dimensions 
increasing at the same time at the same amount (cf. figure 2). 
 
In figure 2, we have envisaged the idea of sustainable development as maintenance 
and accumulation of different types of “capital”. Without going into the question to 
which extent one kind of capital may compensate for another (weak vs. strong 
sustainability), we can think of sustainable development as a process, which increases 
– or as a minimum does not reduce – the natural capital, the human capital, the 
production capital and the social capital that society depends on. Very shortly, the 
term natural capital refers to natural resources and eco-systems; human capital refers 
to the health, education and competence of people; production capital is the stock of 
buildings, tool and machines used in production of goods and services. Social capital, 
finally, is composed of the institutions, which form the language, trust and networks 
that make continual social interaction possible.
6 Furthermore, sustainability may be 
understood as a continuous process that requires balance between (the emergence of) 
problems and capabilities to solve these problems. 
                                                 
6 It may be problematic to use the term ‘capital’ in these ways since it often confers the idea of a stock, 
which can grow and decline. Because of the diversity and incomparability of the elements in the stocks 
it is often impossible to measure the size and the growth or decline of them in meaningful ways. There 
are aggregation and measurement problems for all of the capitals mentioned above. Social capital, 
which is defined as a set of rules, habits and norms, is almost impossible to imagine as a stock. 
However, the use of the notion of capital has become quite common in these connections and therefore 
we may think of it as a collection of different things rather than as a homogenous stock. 
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Natural Capital  Production Capital 
Social Capital 
Figure 2  Prism-model of Sustainable Development (adapted from Spangenberg & Bonniot, 
1998). Interlinkages are shown as arrows between the four capitals of SD.  
 
Regardless of which model one chooses (Prism, pillars or any other of the countless 
schematics available to depict sustainability), when it comes down to practical 
implementation, the concept of SD seems to disintegrate into nothing more than 
rhetoric, disguising well-known conflicts about concepts, goals and instruments (Voss 
& Kemp, 2005). Voss & Kemp further argue that the challenge of sustainable 
development must be addressed through “new forms of problem handling, in which 
feedback is injected into governance” (page 4). Governance is understood as a mode 
of social co-ordination or a negotiation method to solve contentious problems among 
political and non-political actors. In terms of sustainability, it includes issues of policy 
integration; developments of common objectives, criteria for and indicators of 
progress; information and incentives (for practical implementation), and programmes 
for system innovation (Kemp et al., 2005; Farrell et al., 2005). Governance, as 
innovation systems, may be supra-national, national, regional and local. It is, 
however, also particularly relevant in a city-perspective. As such, governance and the 
institutional dimension (or social capital) of sustainability may in many instances be 
equated. 
 
The interactions between the dimensions of sustainability (both problems and 
opportunities) are manifested where people live – spatially. With 80 percent of the 
population in the EU living in cities, and the continued growth of urban population in 
developing countries, cities will need to perform a number of key functions to support 
  17sustainability (WB, 2003). Furthermore, the problems of sustainability are exposed 
most sharply in the environment of fast city growth. At the same time the solutions to 
the problems (the innovations required) may also be found in this very environment.  
 
A sustainable innovation system can then be described by the characteristics of these 
four capitals and the ways they are ‘sustained’, produced or consumed. 
 
Sustainable Innovation Systems as defined by Segura-Bonilla (1999) introduced 
environmental sustainability into the notion of national innovation system approach, 
mainly by adding a “natural” dimension to its elements. However, in this context, 
where sustainability is defined as consisting of four dimensions and not only the 
dyadic relationship between environment and economics, the concept must be 
redefined accordingly taking into account also the institutional and social pillars of 
sustainability, and – equally important – the links between them. We will therefore 
propose the following notion of a Sustainable Innovation System (SIS): 
 
“A Sustainable Innovation System is constituted by human, natural 
and social elements and relationships, which interact in the 
production, diffusion and use of new and socially, environmentally, 
economically and institutionally useful knowledge that contributes 
to sustainable production and consumption patterns.” 
 
Inherent in our new definition of SIS is a move away from focusing on a few key 
issues of sustainability, most notably ‘green(er) innovation’
7 and the factors that have 
contributed to such innovations, towards focusing on the interplay and links between 
all four dimensions. This entails integration of the four capitals of sustainable 
development into innovations in technologies, processes, products, services, 
organisations and business activities (Foxon et al., 2005), as well as into the 
interaction between (and within) theory and practice, cf. figure 1.  
 
As a consequence of introducing a new notion of City Systems of Innovation, it 
makes sense to begin discussing if perhaps also a special notion of sustainable city 
systems of innovation (SCSI) is beneficial, especially for city planners and decision-
                                                 
7 Innovations in the products themselves or in the processes used to produce or distribute them in order 
to lessen ecological impacts.  
  18makers. In order for us to do so, we put the sustainable innovation system in a city 
context by identifying the specific sustainability traits of cities. In table 1 below, we 
give some examples of specific sustainability traits of cities grouped according to the 
type of capital they are most connected to. The table illustrates that sustainable 
development is different in cities compared to other areas. Dense agglomerations of 
people, firms, buildings, streets, etc. accentuate many environmental and social 
problems of sustainability. Often they become acute relatively fast and the need to 
find solutions becomes evident. At the same time, the creative and innovative 
properties of cities may very well increase the possibilities to find solutions. We do 
not think that the four capitals are generally accumulated in more (or less) sustainable 
ways in cities than in other areas. But the possibilities as well as the consequences in 
terms of benefits and costs are different and, generally, the stakes are higher. 
 
  19Table 1  Sustainability and its city-dimensions 
Sustainability-dimensions City-dimensions  Comments 
Natural capital  Land-use & management 
Biodiversity (Green Spaces) 
Climate (air) 
Water supply & resources 





Large groups of people in close 
proximity put strains on natural 
resources and energy. While the 
consumption per capita of natural 
capital may be lower in cities, total 
capital consumption is very high. In 
addition its distribution over time is 
very uneven. 
High costs of land often imply intense 
land use. 
Congestion puts transport systems 
under press. 




Research and development 
Technical service 
Air pollution, insufficient waste 
treatment, high contamination risks, 
etc. may lead to health problems. 
Differentiated education possibilities, 
public and private R&D, knowledge 
spill-over, supply of technical service, 
networks and partnerships support 
interactive learning and innovation and 
increase problem solving capabilities. 
Production capital  Incomes 
Employment 






The agglomeration of different 
economic activities in cities lead to 
relatively high rates of physical capital 
accumulation, which create income, 
employment and economic growth a 
well as polarisation and big contrasts 
between wealth and poverty. 
Usually there is also considerable 
public investment for example in 
physical infrastructure. 
Social capital  Governance 
Management 









The close proximity between different 
(groups of) people together with 
physical as well as electronic 
communication systems, a diversified 
supply of private and public goods and 
services including culture (film, 
theatre, music, etc.) may stimulate 
formation of networks and reduces 
communication and transaction costs. 
On the other hand, social conflicts may 
increase if the costs change following 
from fast city growth is not distributed 
in ways broadly considered to be just 
or at least socially acceptable.  
 
 
  209. Conclusions & Perspectives 
In this paper we have made two points. The first one is that cities often constitute 
suitable environments for innovative activities. We have argued that many cities 
combine the specific characteristics of well performing systems of innovation. They 
are potentially good quality breeding grounds for interactive learning and innovation. 
This may be a useful observation, not only from an innovation theory point of view, 
but also from an urban quality development and management position. City policy 
makers and planners should consider the potential dynamic benefits of paying 
attention to the diversity of production and consumption and of nursing the interactive 
learning opportunities when forming the city milieu. 
 
The second point is that the question of sustainable development (its possibility, costs 
and benefits) is put to test in the city more than anywhere else. Nowhere are the costs 
of unsustainable development paths as visible and nowhere are the benefits from 
overcoming these problems as evident as in mega-cities. The outcome of the 
sustainability test is decided by the innovation capabilities, which make the question 
if cities have specific creative potentials very important.  
 
This is connected to a more general question: To which extent is creativity and 
innovation tied spatially to a physical place and to which extent is it, due to the ICT 
revolution, regionally and globally “networked” and free from specific territorial ties? 
The precise answer to this question is not known and, of course, these things change 
over time. However, a total spatial “liberation” of innovation is not likely and it is a 
good guess that cities will continue to play a role as special innovative environments. 
 
As an extension of these two points we have formulated the notions of a City System 
of Innovation and a sustainable city system of innovation. We suggest that these 
concepts may be useful in the analysis of sustainable development in cities and 
systems of cities. Furthermore, a point, which we have not discussed here, is the role 
of (social) networks and their role in the dynamics of innovation systems. Combining, 
within a sustainable development framework, the perspective of city systems of 
innovation with network analysis could provide even further insights into the 
creativity and sustainability of cities. 
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